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The binding of [3H]colchicine to carrot cell extract was not inhibited by an excess amount of 
podophyllotoxin. Under the same experimental condition, porcine brain tubulin almost completely lost its 
[3H]colchicine binding activity. The components in the carrot cell extract did not affect the interaction of 
brain tubulin and podophyllotoxin. 
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1. INTRODUCTION 
In [l-3], colchicine binding activity in carrot cell 
extract was investigated using the DEAE-Sephacel 
batch method. The properties of the colchicine 
binding component in the carrot extract were 
similar to those reported for brain tubulin [4,5], 
except that it was not inhibited by podophyllotox- 
in. We studied here the action of podophyllotoxin 
on the carrot components in more detail and com- 
pared it with that of brain tubulin. 
2. MATERIALS AND METHODS 
2.1. Materials and cultivation 
Carrot cells of strain GD2 [6] were grown in a 
modified medium of [7]. Colchicine was obtained 
from Merck and podophyllotoxin from Aldrich. 
[3H]Colchicine, 3Hz0 and [r4C]colchicine were 
purchased from New England Nuclear. Lumicol- 
chicine was prepared as in [l]. 
2.2. Preparation of brain tubulin and carrot cell 
extract 
Porcine brain tubulin was prepared by two 
cycles of assembly and disassembly, essentially as 
in [8]. The tubulin was dissolved in 1 M tartrate in 
PMg buffer (10 mM K-phosphate, 10 mM 
MgS04, pH 6.9) and dialyzed against the same 
buffer overnight before use. Carrot cell extract was 
prepared from exponentially growing culture as in 
[3]. The [3H]colchicine binding activity was 
assayed by the DEAE-Sephacel batch method [3]. 
3. RESULTS AND DISCUSSION 
3.1. Lack of inhibition of carrot colchicine 
binding activity by podophyllotoxin 
The preparation obtained from the carrot cells 
contained colchicine binding component which 
was not contaminated with lumicolchicine. 
Podophyllotoxin, which is known to be an in- 
hibitor of colchicine binding to brain tubulin [4,5], 
showed little or no effect on binding of colchicine 
to the carrot cell component (table 1). In the same 
assay system, [3H]colchicine binding to brain 
tubulin was almost completely inhibited by prein- 
cubation with podophyllotoxin (table 2; exp. 1,3). 
One may believe that the binding site of the carrot 
component becomes occupied by colchicine during 
the incubation period if its binding reaction to 
podophyllotoxin is highly reversible compared to 
that to colchicine. However, this is unlikely 
because the time course of the colchicine binding 
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Fig. 1. Co-chromatography of [3H]colchicine-bound 
brain tubulin and [14C]colchicine-bound component in 
carrot cell extract on a DEAE-Sephacel column. 
[3H]Colchicine-bound brain tubulin [(C---O) 0.44 mg 
protein/O.5 ml] and [14C]colchicine-bound component 
in carrot cell extract [(ei) 7.75 mg protein/O.5 ml] 
were prepared separately and applied on a 
DEAE-Sephacel column immediately after mixing. The 
column was eluted first with 0.1 M NaCl in PMg buffer 
(40 ml) and then with 0.1-2 M NaCl in PMg buffer 
(50 ml : 50 ml). 
(fig.l,2), the elution pattern of brain tubulin and 
carrot component was very similar. 
These results indicate that the colchicine binding 
component in carrot cell extract is a similar protein 
to brain tubulin but not identical with respect to 
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Fig.2. Co-chromatography of [3H]colchicine-bound 
brain tubulin and [14C]colchicine-bound component in 
carrot cell extract- 
Fractions 50-57 in 
and applied on a 
REFERENCES 
on Sephadex G-200 gel column. 
fig. 1 were collected, concentrated 
Sephadex G-200 column (11.7 x 
350 mm). 
[l] Okamura, S. (1980) Planta 149, 350-354. 
[2] Okamura, S. (1982) in: Proc. 5th Int. Congr. Plant 
Tissue Cell Culture, pp.211-212, Maruzen, Tokyo. 
[3] Okamura, S. (1983) Protoplasma, in press. 
[4] Wilson, L. (1970) Biochemistry 9, 4999-5007. 
[5] Cortese, F., Bhattacharyya, B. and Wolff, J. (1977) 
J. Biol. Chem. 252, 1134-1140. 
[6] Nishi, A. and Sugano, N. (1970) Plant Cell Physiol. 
11, 757-765. 
[7] Murashige, T. and Skoog, F. (1962) Physiol. Plant. 
15, 473-497. 
[8] Shelanski, M.L., Gaskin, F. and Canter, CR. 
(1973) Proc. Natl. Acad. Sci. USA 70, 765-768. 
280 
